Abstract. - What is the influence of hydrodynamic interactions on the equations of motion of a suspension of deformable particles ? We propose here a qualitative answer for a neutrally-buoyant suspension with weak particle deformations. We show that the influence of the neighbouring particles can be pictured by only two functions of the particle volume fraction when quadratic deformation terms are neglected. The influence of the viscosity ratio is completely determined by assuming that the particles deform homogeneously. It [1, 2] or a dilute emulsion [3, 4] where It is worth noting that the stress 0 o, p is nothing but the C-derivative of the elastic and surface tension energy of the suspension, i.e. with and [6] å p is a known function of C while f and g are unknown (except in the dilute limit) functions of their arguments. In principle, the values of ep and wp can be deduced from equations (5) and (13) .
When this operation is performed and the results introduced in (3) and (12) , one arrives at a couple of equations involving C and T, the well-known Hand's equations [7] . But (9) and (11) while w -úJ p is given by the no-torque condition (4) .
Let us now assume that the only influence of hydrodynamic interactions is to change these single particle results into and These assumptions allow us to gather (5) and (13) Hence F (o ) is nothing but the 0-dependence of the viscosity of a suspension of rigid particles, and G(0) represents the first-order contribution of deformability. The dilute-limit of F was obtained by Einstein [9] and Batchelor [10] , and that of G by Jeffery [5] and Goddard and Miller [1] :
Various expressions for F have been proposed for concentrated suspensions. Some of them diverge at the packing volume fraction [11] , some others do not [12] . The In the dilute limit, equations (26) and (27) give back exactly the results of Goddard and Miller for elastic particles [1] and are a bit different from those obtained in [3, 4] for a dilute emulsion. This is due to a slightly different expression for the relaxation time 0, itself presumably a consequence of assuming a homogeneous deformation of the drop.
In the very concentrated limit, equations (26) and (27) agree quite well with the result of Goddard [13] who found a divergence of F like that proposed by Frankel and Acrivos [11] .
The correct description of dilute and concentrated suspensions is no guarantee that intermediate concentrations are correctly described, but we have confidence that, provided the assumption of homogeneous deformation is not too far from reality, our equations (26) and (27) offer a good framework which only needs the numerical determination of F (cf&#x3E; ) and G (o ) to be operational. 
